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Introduction
Up to 17% of Uganda's surface area is covered by lakes, rivers and swamps. There
are five major lakes (Victoria, Kyoga, Albert, Edward, George), about 160 small lakes and
a number of rivers (Fig. 1, Tables 1&2). These lakes and rivers are important sources of
fish. Fish is important in the Ugandan economy in terms of food supply, employment,
income and foreign exchange earning. It is a cheap source of animal protein accounting for
over 50% of animal protein supply. The fishing industry employs 0.5 to 1 million
Ugandans. In 1996 it was second to coffee in export earning and was estimated to have
fetched about US $ 40 millions in export. The fish fauna are also of ecological and scientific
importance.
The strategy m management of fisheries resources is to ensure increased and
sustainable fish production while conserving the natural resource base,. There have been
changes in the fisheries which threaten their value to man. Stocks of the most important
species have declined and fish species diversity has declined with up' to 60 % of the species
disappearing or being reduced to negligible quantities in some of the lakes. These declines
have mainly been due to over-exploitation, predation by Nile perch which was introduced in
two of the major lakes, competition between introduced and native species, degradation of
the fish habitats and poor management of the resources. Poor management can partly be
attributed to lack or inaccessibility of information on the types and size structure of fish
available for harvesting, guidelines on the quantities of fish that can be harvested without
depleting the stocks, suitable fishing effort and fishing gears and methods for exploiting the
fisheries, guidelines on measures and methods for conserving and improving stocks of
endangered species and on habitats that should be protected to enhance fish species survival
and overall lack of commitment on the part of the fisheries managers. There is also need
for information on the biology and ecology of species especially sizes at which each species
r....
2
should be harvested, breeding areas that should be protected and breeding seasons during
which fishing for some species may be prohibited. Fisheries also change especially as they
are subjected to human exploitation and explosed to changes in their environment. It is
therefore important to monitor changes in different aspects of the fishery so that policies can
be adjusted to match the changes. In Uganda, management of fisheries is based on the Fish
and Crocodiles Act. The fisheries in many of the aquatic systems in Uganda have changed
but the law has not been changed to match these changes. For instance, this law prohibits
catching of Oreochromis niloticus (Nile tilapia) of less than 28 cm and Nile perch of less than
46 cm total length but has not been changed despite the fact that the size of exploited species
have changed.
In a poorly managed or unmanaged fishery, exploitation of a virgin fishery is
followed by depletion of larger and more desirable individuals. As the larger individuals
become scarce, the fishermen shift to smaller mesh gill nets to exploit the smaller previously
unexploited length ranges. This may include juveniles of larger species and may lead to a
collapse in stocks of the larger. This may lead to human interventions eg. by introducting
exotic species to sustain fishery production. These too can follow the above circle and
collapse. This chapter brings together some information on the fishes and fisheries of
Uganda. It starts with an overview of the biology and ecology of the fishes highlighting
those aspects that are important in providing an understanding that can be used to manage
the fishes. This is followed by a discussion of the fisheries of the major lakes including the
management challenges that have and are facing these lakes.
The Fishes: Their Biology, Ecology and Management
The most detailed description of the fishes of Uganda is given by Greenwood (1966). There
are seventeen families of fishes in Uganda belonging to about 39 genera with about 250
described species.
The composition of the fish species in the different lakes have changed over time due
to human exploitation. Some of the fish species which have contributed most to especially
to commercial catches are illustrated in Figure 2. They include Tilapiines (Ngege), Nile
perch (Mputa), Rastrineobola argentea (Mukene), Bagrus docmac (Semutundu),
Haplochromines (Nkejje), Clarias spp (cat fish, Male), Hydrocynus (Tiger fish), Protopterus
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aethiopicus (Lung fish, Mamba), Alestes (Ngara), Labeo victorianus (Ningu) and Barbus
altianalis (Kisinja). A more detailed description of different types is given below.
Tilapiines (Ngege)
Tilapiines are the most commercially important and widely distributed fish species m
Uganda. There are six tilapiine species occurring naturally in different water bodies. These
are Oreochromis niloticus, O. leucostictus, O. esculentus, O. variabilis, Tilapia zillit, and
Sarotherodon galilaeus. One major characteristic of Oreochromis species is that they are all
female mouth brooders. The females keep the eggs in their mouth until they hatch. The
young are also protected by taking cover in the mouth of their mother until they have reached
a safe size. Disturbance of brooding females as may take place where nets such seines are
dragged along the lake bottom or fishing by beating water is detrimental to this fishery.
Tilapia zilli spawns on clear substrate and guards the eggs. Some biological characteristics
specific to some tilapiine species are given below.
O. esculentus and O. variabilis are native only to lakes Victoria, Kyoga and the small
satellite lakes of the Victoria and Kyoga lake basins. They formed the most important
commercial fish species in lakes Victoria and Kyoga. Their stocks were drastically red ced
by overfishing and they are now virtually absent in these lakes (Jackson 1971, Ogutu-Ohwayo
1990a). They now survive in only a few of the satellite lakes.
O. esculentus occurred in water up to 50 m in Lake Victoria but were mainly
confined to waters of less than 20 m deep (Kudhongania & Cordone 1974). They feed
almost exclusively on phytoplankton especially diatoms (Grp.ham 1929, Fish 1951) and this
specialisation could have contributed to their elimination from Lake Victoria. They breed
throughout the year with peaks in the rainy season (Fryer & Iles 1972). The young are
mainly found in swamp channels and shoreline areas with weeds. The size at 50% mam ity
is 22-28 em total length (TL) (Fryer & lIes 1972). They produce 324-1672 eggs in fish of
17-36 em. They grow to a length of 15 em by the end of the first year and 27 em by the end
of the third year of life.
O. variabilis were restricted to more inshore areas than O. esculentus and occurred
in more exposed shores. They feed mainly on phytoplankton from bottom deposits and on
epiphytic and epilithic algae. They breed in shallow waters over sandy bottoms. Juveniles
are found among vegetated shoreline. They mature at 20-22 em total length (TL). They
4produce 232-547 eggs in fish of 20 to 24 cm, They grow to a length of 11.4 and 21.2 by
the end of the first and fourth year respectively.
T. zillii was originally present only in Lake Albert. It has, however been widely
translocated to other water systems and stocked in ponds as an aquaculture species. It is
found in shallow marginal waters with water lilies. It feeds on higher plants but can also
ingest bottom deposits. Breeding occurs throughout the year with peaks in the rainy season
(Welcomme 1968). They mature between 13 and 15 cm and all individuals of more than 18
cm are mature. They produce 1000 to 7061 eggs depending on size (Lowe-McConnel 1955).
They grow to about 13 cm by the end of the first year of life.
O. leucostictus is found in shallow inshore areas near papyrus fringes. They feed on
phytoplankton and plant debris. They can tolerate low oxygen tensions and juveniles are
found in shallow deoxygenated lagoons. Breeding can start as early as 8 cm in lagoons
(Welcomme 1968) but in the lakes the smallest ripe males are about 15 cm SL and females
are 13 cm (Welcomme 1968). They produce 99-965 eggs depending on size (Lowe
McConnel 1955). They grow to a length of 15 cm by the end of the first year and 20 cm
by the second year.
O. niloticus (Nile tilapia) is by far the most economically important and widely
distributed tilapiine. In Uganda, the species is native only to lakes Albert, Edward and
George. It has however, been introduced to virtually all the water bodies in Uganda
including lakes Victoria, Kyoga and the Koki lakes. They are mainly restricted to shallow
inshore waters ( < 10m in Lake Victoria). They feed on phytoplankton and bottom detritus
but occasionally ingests crustaceans, insect larvae and zooplankton. They are able to digest
blue-green algae which most fish cannot digest (Moriarty & Moriarty 1973). They spawn
in shallow inshore areas over sand bottoms. The size at first maturity varies under different
conditions and this may have a bearing on the size at which the species can be harvested in
different water bodies. In lakes Victoria, Kyoga and George, 50 % maturity is about 28 cm
TL for males and 31 cm TL for females. In Lake Wamala the species is stunted and the size
at first maturity has declined from 22 cm in 1970s to 14 cm TL in 1990s. Nile tilapia
produce 340 to 3706 eggs depending on size. They attain a length of 16, 24 and 30 en by
the end of the first, second and third years of life. They can grow to a length of about 60
cm and a weight of 6 kg.
---~-----------------------------.- _.- - " ------
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In Uganda, there are two species of Nile perch. These are Lates macrophthalmus and Lates
niloticus. They are native to Lake Albert and Albert Nile. Fossil evidence suggests that they
were present in the Lake Victoria basin during the Pleistocene about 25 million years ago
(Beadle 1961). In Lake Albert, L. maerophalmus mainly inhabits waters deeper than 20
metres while L. niloticus is mainly found in shallower waters of less than 20 m. In Lake
Victoria, L. niloticus is found in waters up to 50 ill deep (Goudsward & Witte 1985,
Goudsward & Ligtvoet 1988). Of the two species, L. niloticus is the most commercially
important and was introduced in lakes Victoria and Kyoga. L. niloticus can grow to a length
of 2 m and a weight of 180 kg. In its native habitat of Lake Albert L. niloticus of less than
20 cm feed mainly on invertebrate especially Caridina nilotica and then shifts to a fish diet
with size. Soon after its introduction in lakes Victoria and Kyoga, haplochromines were the
main prey of most sizes of L. niloticus. After depletion of hap10chromines, L. niloticus has
shifted to a diet similar to that in Lake Albert with L. niloticus of less than 20 cm feeding
mainly on zooplankton, chironomids and the prawn Caridina nilotica and adults on fish
(Rastrineobola argentea, Tilapiines and juvenile Nile perch). It breeds throughout the year
with peaks in the rainy season. Fish of about 1.2 em are mainly restricted to shallow inshore
areas among littoral weeds. Fifty percent maturity is about 60 em total length for males and
100 cm for females. They have high reproductive potential and produce between 3 and 18
million eggs (Ogutu-Ohwayo 1988, Asila & Ogari 1988). Sex ratios vary between the lakes
but there are generally more males than female in the population. They grow to a length
of 28 cm in one year (Ligtvoet & Mkumbo 1990, Ogutu-Ohwayo 1994).
Rastrineobola argentea
Rastrineobola argentea (Mukene) occurs in lakes Victoria, Kyoga and Nabugabo. This is
a small fish which prior to heavy explotation grew to a size of only 6.5 cm in Lake Victoria.
By 1992, the largest Mukene recorded in Lake Victoria was 5.4 em. Mukene feeds on
zooplankton and insect larvae mainly chaoborids and chironomids, and the prawn Caridina
nilotica (Corbet 1961, Greenwood 1966). The main breeding peak of Mukene in the
northern region of Lake Victoria is in August-September and the minor peak in December-
January (Wandera 1992). They produce floating eggs. Fecundity varies from 582 to 4771
depending on size of the fish. In the northern waters of Lake Victoria, 50% maturity is 44
~ - ~- ------ --- --- ----~--
6mm SL for males and 47 cm for females (Wandera 1992). They grow to a length of 42 mm
in their first year of life.
In Lake Victoria, Mukene is parasitised by a tapeworm Ligula intestinalis which
occurs in the pleural cavity of the fish. The parasite destroys gonads of infected fish al d
affects reproduction.
The Mukene, fishery is a new fishery of rapidly growing importance on lakes Victoria
and Kyoga and the only native species that persisted in these lakes following establishment
of Nile perch. Mukene is also an important prey of Nile perch. Mukene was originally
fished using seine nets of 10 mm mesh but as the larger individuals were fished out, the
mesh size of net used was reduced to 5 nun in Lake Victoria and is 3 nun in Lake Kyoga.
In Lake Victoria, the 10 nun seines cropped predominantly mature individuals. The 5 nun
mesh seine captures large proportions of inunature Mukene especially during the months of
September and to a less extent in May when there are many juveniles Mukene. The fine
mesh used to catch Mukene can capture juveniles of Nile perch and Tilapia. However, :~s
has been shown for Lake Victoria that if this net is operated away from the shore they catch
negligible quantities of juvenile Nile perch and Tilapia but catch large numbers of juvenile
perch and tilapia when operated as seine nets along the shore. On this basis, it would be
beneficial if Mukene could be fished away from the shoreline. The minimum mesh size
should also not be allowed to drop below the 5 mm mesh in Lake Victoria. There should
be a closed season for Mukene fishing during the months of September and probably May.
Bagrus spp
There are two species of Bagrus in Uganda, B. docmac and B. bayad. B. bayad is found
only in Lake Albert. B. docmac is more widely distributed occurring in lakes Victoria,
Kyoga, Albert, Edward, George and Nabugabo.
Before the Nile perch upsurge, B. docmac was widespread in Lake Victoria in both
Shallow and deep waters but are now very rare in Lake Victoria and are virtually absent in
lakes Kyoga and Nabugabo. They can grow to a length of 100 cm and a weight up to 50 kg.
They feed mostly on insect larvae, crustaceans and small fishes especially haplochromines.
They breed in wave washed rocky shores (Corbet 1961) but juveniles have also been
recovered from rivers and rocky shore sand beaches (Whitehead 1959). The smallest mature
fish are 20 to 24 cm but 50% maturity is 35 cm for males and 25 cm for females (Rinne &
------- .-- --- ----------.............._-----
7Wanjala 1983). Fecundity is 2,000 to 88,000 eggs in fish of 45 and 54 cm fork length.
Haplochromines
The haplochromines (Nkejje) comprise a group of small fishes which together with the
tilapiines belong to the family Cichlidae. They occur in virtually all water bodies in Uganda.
Before the establislunent of the Nile perch in lakes Victoria, Kyoga and Nabugabo, over 200
different species of haplochromines had been described and many more were being identified.
At that time haplochromines comprised over 80% of the total fish biomass in Lake Victoria
(Kudhongania & Cordone 1974). In lakes where the Nile perch had no access such as lakes
Edward and George, these haplochromines are still abundant and comprise up to 60 % of the
fish biomass in Lake George (Gwahaba 1973). Being small and bonny, haplochromines were
not extensively exploited for human food. Some were caught for their medicinal val e
related to treatment of measles. Haplochromines have been of great scientific value to
students of evolution as they provide examples of how organisms undergo adaptive radiation
to produce new species. They also contain valuable ornamental species.
Haplochromines, have had respresenative of most trophic levels in lakes where they
are present. In Lake Victoria, for instance, there were groups which feed on detritus,
phytoplankton, zooplankton, insects, molluscs, crabs, fish parasites, other fishes, scales, eyes
and eggs of other fish. Each group of species feeding on a particular type of food has
undergone morphological adaptations that enables efficient exploitation of that particular food
source. Thus fish eaters have evolved large jaws for easy capture of fish prey, mollusc eaters
have strong pharyngeal teeth for crushing snails etc.
The maximum adult size attained by the haplochromines range from 7 cm among tl e
smaller sized detritus/phytoplankton feeders to 25 cm among the piscivores. Sexual maturity
among the haplochromines ranges from about 3 cm to 10 cm depending on the species. Like
many of the tilapiine species, haplochromines are mouthbrooders.
Clarias species
There are about five species of Clarias in Uganda. These include: Clarias gariepinus, C.
carsonii, C. alluaudi and C. leocephalus. Of these C. gariepinus is the largest and
commercially the most important. They are still common in lakes Albert, Edward, George
and the Koki lakes and became rare in Lake Victoria only after establislunent of Nile perch.
'---- - -- -- - ._- -- -- --- -- ,-- --'--'- .- - -- - - ----
8They are widely distributed within individual water bodies but are most abundant in shallow
inshore areas near marginal vegetation. They posses accessory breathing organs which
enable them to utilise atmospheric oxygen and to survive in water with low oxygen
concentration. C. carsoni and C. alluaudi (Nzonzi) form an important fishery in swam s.
C. gariepinus can grow to a length of 120 cm and a weight of 35 kg. They are
omnivorous, feeding on small fishes, insect larvae, molluscs and plants (Corbet 1961). They
mature at about 50 cm TL in Lake Victoria and at 25 to 40 cm TL in Lake Kyoga. There
are equal numbers of males and females in the population. They produce 5,000 to 192,000
eggs (Rinne & Wanjala 1983) depending on size of the fish. They breed in small streams
which flow into the lakes during the rainy season. Eggs are attached to plants and debris in
the bottom of the stream. The young spend the first six weeks of their life in the stream and
move to the lake at about 2.5 cm. There are about 40 cm by the end of their third year of
life.
Protopterus aethiopicus
Protopterus aethiopicus is widely distributed in virtually all the water bodies in Uganda
(Greenwood, 1966). It can grow to a length of 2 metres.
P. aethiopicus can aestivate and remain dormant while enclosed in a mud cacoon
during the dry season. It depends on atmospheric oxygen and breathes by a pair of well
developed lungs. Within the lakes it is most abundant along the swampy shores. It feeds
on molluscs but also ingests small fish especially haplochromines. The size at first maturity
is between 73 and 84 cm. Fecundity increases with the size of the fish and mean fecundity
has been estimated as 8960 eggs (Okedi 1971b). There are more males than females (1.8:1)
in the populations (Okedi 1971b). P. aethiopicus exercises parental care. Males prepare
nests and after the females have spawned, the males guard the nests and aerate them b./
stirring up water. Juveniles of 5 to 30 cm long are common in matted roots of papyrus
(Greewood 1966) and are now common in water hyacinth mats.
Hydrocynus species
There are two species of Hydrocynus in Uganda, Hydrocynusjorskahlii and H. vittatus. Both
species are confined to Lake Albert and the Albert Nile.
Hydrocynus species have finnly fixed fang-like teeth. Although they have testy fle~;1':,
----------~----------------
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Adult H. jorskahlii are between 26 - 59 cm total length and weigh on average 1 kg.
They are widely distributed both inshore and offshore. They feed on insect larvae,
crustaceans and small fish.
H. vittatus can grow to a length of 63 cm (Greenwood, 1962). It is mainly restricted
to shallow inshore waters of the lake and feed on fishes.
Alestes species
There are at least 3 species of Alestes in Uganda. These include: A. dentex, A. baremose,
and A. macrolepidotus. Of these, A. baremose is commercially the most important. Three
other species. Brycinus jacksonii, B. sadleri, and B. nurse, which previously belonged to this
genera are now under the genus Brycinus.
Alestes baremose is restricted to Lake Albert and the Albert Nile. Adult A. baremose
can grow to a length of 35 - 55 cm. It is most abundant in inshore areas. It feeds on insects
and crustacea and breeds in shallow inshore areas especially along the rivers.
Labeo species
There are 4 species of Labeo in Uganda. These include: Labeo horie, L. jorskalii, L. coubie,
and L. vietorianus. L. horie and L. coubie are only found in Lake Albert and Albert Nile.
L. jorskalii is found in lakes Edward and George. Among Labeo species, L. victorianus
was commercially the most important species. It can grow to a length of 41 em. Wi . the
lakes the species is found in shallow inshore waters (Corbet 1961, Greenwood 1966,
Kudhongania & Cordone 1974). IT feeds on plant materials especially plant debris, epiphytic
and epilithic algae (Corbet 1961). They migrate up the rivers to breed in floodwater pools
or inundated grasses at the margins of rivers. The smallest mature fish are about 12 cm SL
and 50% maturity is 15 to 19 cm for females (Ochumba & Manyala 1992). A fish of 24.7
cm was recorded to have 162,000 eggs (Cadwalladr 1965). They grow to about 9 cm by the
end of their first year of life.
There used to be a lucrative fishery of L. victorianus on the rivers associated with
Lake Victoria. This fishery however, collapsed due to catching of gravid individuals as they
migrated up the rivers to breed. Conservation of this fishery required prevention of fishing
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at the mouths of rivers at time when fish migrated up the rivers to breed.
Barbus species
At least 17 species of Barbus have been reported in Uganda (Greenwood, 1962). They vary
in size from very small species like Barbus magdalene which rarely exceeds 7 cm to the
larger species such as B. altianalis which grows to about 50 cm total length and can weigh
up to 10 kg and B. bynni which can reach a weight of 7 kg. The species are mainly found
in shallow inshore waters associated with river systems. They feed on molluscs, aquatic
vegetation and fishes especially haplochromines. They breed in flooded rivers and streams.
Mormyrids
Six genera of Mormyrids have been described in Uganda. They include
Hyperopisus, Mormyrus, Mormyrops, Petrocephalus, Marcusenius, and Gnathonemus.
Monnyrids were of substantial commercial importance in lakes Victoria, Kyoga and Albert,
Edward and George. The biology of these fishes can be illustrated by Mormyrus kannume
which was commercially the most important monnyrid in Lake Victoria. M. kannume are
anadromous fishes and spawn in flooded swamp pools associated with lower riches of rivers
(Corbet 1961, Okedi 1970). They feed on insect larvae especially chironomids and
chaoborids. Destruction of swamps would therefore affect reproduction in these fishes.
Some of them have a single gonad and others have modified electrical organs. Fecundity
was estimated at 1393 and 17,369 in fish of 18 and 37 cm respectively.
Other Fishery Resources
Molluscs
Besides their value as food of fishes especially P. aethiopicus and many haplochro in
species., mollusc shells are collected and used as additives to chicken feed mainly because
of their high calcium content. Dead mollusc shells are dug up, sieved from the sand and soil
along the shores of Lake Albert and sold to manufacturers of chiken feeds. On Lake
Victoria, floating masses of molluscs are scooped from the water, dried and sold. With the
almost total disappearance of the haplochromines which used to feed on them and the
proliferation of the water hyacinth which encourages their multiplication, these molluscs are
.... -----------
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becoming an important fishery resource from Lake Victoria. Unfortunately harvest of
molluscs from the lake present a serious health hazard as many of them are vectors of disease
parasites responsible for Schistosomiasis (Bilharzia)
Prawns
Prawns, Caridina nilotica are imp01tant prey of predatory fishes especially in lakes Victoria,
Kyoga, Nabugabo and AlbeIt and are the main prey sustaining Nile perch in its juvenile
stages in Lake Victoria. Human exploitation of prawns directly for human food has been
reported on Lake Bunyonyi. Prawns were initially caught as bye-catch in the Mukene fishery
in the Kenyan and Tanzania regions of Lake Victoria and were dried and sold to processors
of fish meal. Since then, there have been deliberate attempts to exploit them. Fishing for
C. niloticus would result in direct competition for food with the Nile perch and will
subsequently affect the Nile perch fishery. It has therefore been recommended that direct
exploitation of C. nilotica on Lake Victoria should not be peimitted to avoid harming the
Nile perch fishery.
The Fisheries: Their Production and Management
3.1. Overall fish production
Most fish in Uganda comes from lakes Victoria, Albert, Kyoga, Edward, George,
about 160 minor lakes and rivers. Fish production of most lakes in Uganda has changed
considerably since development of most of the fisheries started during the first half of the
20th century. Analysis of the changes that have taken place in these fisherie provides usefull
information on the potential and management issues associated with fisheries in Uganda.
Total national fish catch statistics are not available for the period prior to 1960. The
trends in total fish production from the different water bodies between 1961 and 1995 is
illustrated in Figure 3. Total fish catches were 60,000 to 71,000 metric tonnes between 1961
and 1965 and increased after 1965 reaching a peak of 245,000 metric tonnes in 1990, The
increase from 1965 to the late 1970s followed establishment of introduced Nile perch and
Tilapiines to Lake Kyoga which reached a peak in 1978 and then declined. The second peak
followed establislunent of the same introduced species in Lake Victoria. This too peaked in
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Organisation (LVFO) to coordinate uniform management of the fisheries of Lake Victoria.
LVFO should spearhead these interventions.
Lakes Kyoga and Kwania
Lakes Kyoga and Kwania are located wholly within Uganda between longitude 32°E
to 34°E and latitude 1°N and 2°N. It is at an altitude of 1037 m above sea level and covers
an area of 2047 km2 . The lake is shallow with an average depth of 3 m to 4.5 m.
The most important commercial fish species at the time that the first fishery survey
of these lakes was done by Worthington (1929) to the early 1950s were O. variabilis, O.
esculentus, P. aethiopicus, B. dacmac, C. massambicus, S. intermedius, Barbus spp and
Mormyrids. Haplochromines were abundant in the lake but as in Lake Victoria, were not
commercially exploited.
Introduction of more efficient fishing gears, especially gill nets without having a
mechanism to control them had effects similar to those of Lake Victoria. Unlike Victoria,
there was no control on the size of nets used on Lake Kyoga. Consequently, nets of 2.5
inches to 4 inches were freely used. The small mesh gill nets were harmful to the native
tilapiines. This contributed to a fall in catch rates from about 30 fish per net in 1940s to
only 7 fish per net in 1950.
Tilapiine species and Nile perch were, as in the case of Lake Victoria, introduced in
Lake Kyoga to improve the fishery. Total fishery yield increased form 18,261 metric tonnes
in 1964 to a peak of 167,200 tonnes in 1978, due to the contribution of the two introduced
species, Nile perch and Nile tilapia. However, total fishery yield decreased to 54,706 metric
tonnes by 1989 and have remained low since then. This suggests that lakes Kyoga and
Victoria might not sustain the very high catches realised after establishment of introduced
species, especially Nile perch. The very high catches were, in both lakes supported by the
haplochromine prey which were abundant in these lakes but which have since been depleted
by Nile perch predation.
As in the case of Lake Victoria, stocks of the native species declined and others
completely disappeared following establishment of the Nile perch again showing that
introduction of predatory fishes have negative impacts on stock of native species. However,
stocks of some haplochromine species have started to increase apparently due to a reduction
in predation pressure arising from over-fishing of the Nile perch and increase in the
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macrophyte cover following the spread of water hyacinth. The factors that are causing
decline in total fishery yield and the recovery in indigenous fishes especially haplochromines
should be examined.
Fishery surveys carried out in 1991 and 1997 suggested that the fishery of lakes
Kyoga and Kwania could collapse if no action was taken to control use of destructive fishing
gears and methods and control the number of fishing boats. The fishing effort increased very
fast from 4045 boats in 1991 to 6500 boats in 1997. The size of gill nets decreased from 4 1/2
inches stretched mesh in 1991 to as low as 2 1/2 inches by 1997. Boat seines are rampant and
are operated all over the lake and using very small mesh size nets of 21/2 inches to catch Nile
tilapia and Nile perch. Many juvenile Nile perch and Nile tilapia are caught as bye catch of
the Mukene fishery. There is need to develop mechanisms of reducing this.
The management interventions on Lake Kyoga are similar to those for Lake Victoria.
However, in addition to controlling fishing effort on Lake Kyoga, there is need to prohibit
use of open water seines and to develop mechanisms to avoid the Mukene fishery from
harming the fisheries of Nile perch and Nile tilapia.
Lake Albert
Lake Albert is located in the western rift valley. It covers about 5,335 km2 and is
shared between Uganda (54%) and Democratic Republic of Congo (46%).
The first fishery survey of Lake Albert (Worthington (1929) showed that the most
important commercial taxa on the lake were, in order of importance; Citharinus citharus,
Lates spp (comprising L. niloticus and L. macrophthalmus,) Nile tilapia, Bagrus spp, A.
baremose, Hydrocynus forskallii, Synodontis shall, and Mormyrus caschive.
As for the other lakes, use of destructive fishing gears and methods had a negative
impact on the fishery. C. citharus was originally the most important fish species. Stock of
this species was depleted due to extensive use of seine nets.
The fish species composition of the lake has not changed much from what was
recorded by Worthington. Fourteen taxa still occur regularly among commercial catches.
Lates spp, tilapiines (mainly 0. niloticus) , and two pelagic Characid taxa, Hydrocynus spp
and Alestes spp were still among the most important commercial species. The only originally
important species which was no longer abundant among commercial catches was C. citharus.
This species was depleted due to overfishing during the first part of this century (Cadwal1adT
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& Stoneman 1966).
Lake Edward
Lake Edward (2203 km2) is shared between Uganda (29%) and the Democratic
Republic of Congo (61 %). Lake Edward is connected to Lake George via the Kazinga
Channel and the issues related to these two lakes have often been documented together.
The most important commercial species in Lake Edward have been catfish B. docmac,
followed by O. niLoticus, P. aethiopicus, and C. gariepinus. The other species; B. altianalis,
O. leucostictus, M. kannume and L. jorskallii contribute only a small proportion to the total
catches (Crespi and Ardizzone 1995).
Lakes Albert and Edward are shared with the Democratic Republic of Congo. Tee
IS, however no regional mechanism for coordinating development and management of the
fisheries on these lakes. This problem needs to be addressed by forming a body similar to
LFVO to coordinate development and management of the fisheries of the two lakes.
Lake George
Lake George is situated astride the equator in the western arm of the East African rift
valley at an altitude of 914 m. It is a shallow lake with a mean depth of 2.5m, a maximum
depth of 4m and covers an area of 250km2 . The lake is wholly in Uganda. Most of the lake
is bordered by Queen Elizabeth National Park.
O. niloticus, P. aethiopicus, C. gariepinus and B. docmac have been the major
commercial fish species on Lake George from the time the lake was opened to intensive
exploitation in 1950 to the early 1990s. Experimental fishing during the 1970s (Gwahaba
1973), show that the lake contained many more fish species than those occurring in
commercial catches. There were up to 32 fish species belonging to eight families. The ten
most abundant species (by weight) were in order of importance: Enterochromis nigripinnis,
O. niloticus, Gaurochromis angustifrons, P. aethiopicus, C. gariepinus, B. docmac,
Harpagochromis squamipinnis, O. leucostictus, Aplocheilichthys and Schubotzia edwardian.a.
Haplochromine cichlids were the most abundant taxa and contributed about 60 % to total
biomass of fish in the lake. A survey curried out in 1997 (Ogutu-Ohwayo, et al1997) shows
that there has been no major change in fish species composition in the lake.
Lake George is a closed access fishery where fishing effort is supposed to be
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controlled. Only 144 canoes each operating 10 nets of not less than 5 inches stretched mesh
or 100 hooks of size 7 or 8 are supposed to operate on the lake. This regulation is, however
not followed. A fishery survey carried out on the lake in 1997 (Ogutu-Ohwayo et al 1997)
showed that there were over 500 canoes some of them operating as many as 60 nets or 2000
hooks each. Some of the canoes used nets as small as 3 inches.
Gill nets and hooks are the main types of fishing gears on the lake. The gill nets are
operated either passively by setting the nets, leaving them overnight and retrieving them the
following day or actively by driving fish into the net by beating the water using sticks. This
latter method frightens the fish and makes tilapia and haplochromines which keep eggs and
the young in the mouth for protection to spit them and expose them to danger.
The lake has, since being opened to intensive exploitation in 1950, supported a
lucrative fishery dominated by a single species, O. niloticus. The changes in fish catches and
the average weight of O. niloticus landed from 1950 to 1991 is illustrated in Figure 5. After
an initial increase, fish catches declined from an average of 5,000 m. t. between 1960s and
1970s to about 2000 m.t. in the 1980s and the average weight of Nile tilapia landed
decreased from 0.9 kg to less than 0.5 kg. As the originally more preferred species
declined, O. leucostietus which was previously unexploited is becoming commercially
important. Exploitation of O. leucostictus has involved introduction of smaller mesh gill nets
of 3 to 31/2 inches. These nets crop immature O. niloticus and this will further destroy the
fishery of O. niloticus.
Fish production from the lake could be increased through exploitation of one very
abundant haplochromine species, E. nigripinnis. This is basically an offshore species and
is spatially segregated from juveniles oflarger species. It can be exploited using 1 inch mesh
size gill nets. This mesh size catches mainly E. nigripinnis when set at least 100 m away
from the shore. Exploitation of these species could be tried under restricted entry using a
few fishermen on an experimental basis.
Minor Lakes
There are about 160 minor lakes scattered in various parts of Uganda but are mainly
concentrated in the Districts of Kabale. Mbarara, Kyotera and Kabarole in southern Uganda
and Kamuli, Palisa, Kumi and Soroti in eastern Uganda (Fig. 1). They can be classified into
five groups comprising: Lake Wamala; Nabugabo lakes (Nabugabo, Manywa and Kayugi);
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the Koki lakes (Kijanebalola, Kachera, Mburo, Nakivali); the minor lakes of western Uganda
(Bunyonyi, Mutanda etc.); the Kyoga minor lakes (Kwania, Bisina plus about 24 others).
Most of these lakes are associated with wetlands. Some of those in western Uganda have an
impoverished fish fauna and need enhancement. Others are reservoirs of species depleted
from the larges lakes and are important in biodiversity conservation. Brief descriptions of
different categories of these lakes is given helow.
Lake Wamala
Lake Wamala is located in Mubende District. Its area varies from 100 to 180 km2
depending on the amount of rainfall.
The lake originally had a native fishery consisting of P. aethiopicus and C.
gariepinus. In 1956, the fishery was improved by stocking tilapiines, O. niloticus and O.
leucostictus.
Lake Wamala was opened to commercial fishing in 1960 under controlled
exploitation. Only 250 boats using gill nets of 5 inches (127 mm) stretched mesh size were
permitted to operate on the lake. However, fishing effon increased rapidly to about 1000
boats by 1967.
Fish catches increased from about 1000 metric tonnes in 1960 to a peak of 7100
metric tonnes in 1967 and remained between 4000 to 6000 metric tonnes alillually from 1965
to 1976 (Figure 3). Thereafter the catches declined to about 1000 metric tOlmes and have
remained below this level since then.
During the 1970s, the catches were dominated by Nile tilapia (67 %) followed by C.
gariepinus (17 %) and P. aethiopicus (151 %). The maximum size of Nile tilapia in the lake
decreased from 32 em in 1970s to 22 em hy 1990s and the size at first maturity decreased
from 21 em to 14 em during the same period. As the size of the exploited stocks decreased,
there was a shift in the mesh size of gill nelS used on the lake from 5 inches during the 1970s
to 2.5 inches by the 1990s.
The volume and area of the lake also decreased. The shoreline of the lake receded
by about 0.5 km in some places and the depth decreased from about 4.3 m in 1970s to about
1. 7 m in 1997.
The decrease in the size of Nile rilapia may be panly due to the shift in the mesh size
of gill nets used on the lake from larger to smaller meshes. However, stunting of the fish
-~..'-------_._---
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seems to have been caused by environmental stress especially shrinking of the area and
volume of the lake resulting into over-crowding and thus stunting of fish as is sometimes the
case in over-crowded aquaculture ponds. Nile tilapia in the lake are also heavily infested by
nematode parasites. The shrinking in tbe lake's volume and area could have been due to
poor land use practices. Sustainability and improvement in the fishery of the lake will
depend on adjustment of fishing effort - fishing gears and methods, number of boats and
number of nets per boat, and curtailing environmental stress.
Some of the management interventions on Lake Wamala require revision of the the
gill net mesh size limit for the lake. Research is also required to establish the causes of
stunting of Nile tilapia in the lake.
Nabugabo lakes
Nabugabo lakes include five satellite lakes (Nabugabo, Manywa, Kayugi, Kayanja and
Kitunda) located near the western shore of Lake Victoria. The first fishery surveys of Lake
Nabugabo showed that the most important commercial fish species in this lake were P.
aethiopicus, B. docmac, S. intermedius, C. g(lriepinus, O. esculentus and O. variabilis. The
lake also contained 21 other fish species of which eight were haplochromines. Of the eight
haplochromines species, five were endemic and are believed to have evolved within the lake
in a period of only 4,000 years. As in Ihe ca:-,c of lakes Victoria and Kyoga, Nile perch and
several tilapiines species were introduced Into Lake Nabugabo. This was accompanied by
disappearance of many of the native species Lakes Kayanja, Kayugi and Manywa which are
adjascent to Lake Nabugabo but separated from it by extensive swamps contain O. esculentus
and two haplochromine species previously lound only in Lake Nabugabo. These three lakes
need to be protected to conserve these species. Swamps around the lakes should be protected
to prevent Nile perch from spreading into [he three lake.
Studies on lakes Nabugabo, Kyoga and Victoria (Ogutu-Ohwayo 1993, 1994,
Chapman et al 1995) have shown that some or the species which have been depleted from
open waters of these lakes survive among ll1arginal macrophytes and rocky outcrops found
within or along the lake margin and in sm,1l1 satellite lakes which are separated from the
main lakes. In order to conserve and rec.,[ore some of the endangered species, it will be
necessary to avoid destroying rocky outcrops and clearing aquatic macrophytes which are not
weeds.
--------._-
---~
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The Kyoga minor lakes
The Kyoga minor lakes complex consist of over 24 small lakes all of which are joined
by an extensive swamps (Figure 1). Like the Nabugabo lakes, the Kyoga minor lakes
contain endemic species whose stocks have been decimated by over-exploitation and Nil
perch from lakes Victoria, Kyoga and Nabugabo. They are therefore valuable in
conservation of the biodiversity lost from lakes Victoria, Kyoga and Nabugabo. Surveys
carried out on these lakes since 1995 show that O. esculentus and many native species which
have been depleted from lakes Victoria and Kyoga still survive in these lakes. They wo Id,
therefore, be useful sources of restocking the main lakes should this become necessary. The
Kyoga minor lakes also contain beautiful ornamental fish species which have sometimes been
collected directly from the wild for export.
The Koki lakes
The Koki lakes consists of lakes Kijanebalola, Kachera, Mburo, Nakivali plus about
14 smaller lakes. They are located in south-western Uganda (Figure 1). They are 3 to 4 ill
deep and are associated with extensive swamps. They are the single largest fishery of the
P. aethiopicus. The original endemic tilapia O. esculentus of the Victoria and Kyoga lake
basins is also abundant in some of the lakes. They have an important haplochromine fishery.
The Minor lakes of western Uganda
The minor lakes of western Uganda include lakes Bunyonyi, Mutanda, Mulehe,
Chahafi, Kayumbu etc. These are mainly volcanic lakes and are generally deep and
unproductive due to their morphormetry which makes mixing difficult.
Rivers
Uganda has extensive river systems and is the source of African longest river the
Nile. Other rivers include Aswa, Dopoth-Okot, Paget, Katonga, Mayanja-Kato, Mpologoma.
The lengths of these rivers is given in Table 2. These rivers are important sources of fish.
Some of the originally cherished riverine food fishes such as L. vietorianus have been
decimated by destructive fishing gears and methods. Rivers are also important breeding
areas for migratory species.
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Conclusions
It is clear from the above account that fish stocks and fish species diversity of most of the
lake including those which are under controlled exploitation have declined. These declines
seem to largely due over-exploitation, use of destructive fishing gears and methods,
introduction caused by inadequate or total absence of effective management regimes. For
the stocks to be sustainable, it is necessary to control the fishing effort and use of destructive
fishing gears and methods. On the Ugandan and indeed all the African Great lakes,
controlling the number of fishennen, boats, or nets posses a great challenge because
historically, most of these fisheries have been open for all. The open access policy needs
to be evaluated and the fishing effort controlled on all the lakes. The number of fishermen,
boats and fishing gears on all the lakes has been increasing rapidly. In many of the cases,
more efficient fishing gears and methods have been introduced without having a means of
regulating their deployment. It appears that management of fishery resources through
regulation made and enforced by government machinery has not been successful.
Mechanisms which involve users communities in developmenty and management of fishery
resources need to be developed and tried. The satellite lakes contain some of species whose
popUlation have been depleted from the large lakes and are important in conserving thes
species.
Table 1. The major lakes in Uganda
Name of lake Total Area (km2) Area in Uganda Depth (m)
(km2)
Victoria 68457 28655 82
Albert 5335 2913 51
Kyoga & Kwania 2047 2047 7
Edward 2203 645 117
George 246 246 3
Bisina 308 308
Table 2. The major rivers of Uganda
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Name of river
Victoria Nile
Albert Nile
Aswa
Dopoth-Okot
Paget
Katonga
Mayanja-Kato
Mpologoma
\.~-------
Length (km)
426
257
357
314
232
182
175
173
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Figure 2. Some of the common Fishes of Uganda. The diagrams are not drawn to scale but
<.,ize ranges are given in text. Some common names are given in blacket
a - Oreochromis nilolicus (Nile tilapia), b - Lales nilOlicus (Nile perch), c -RaslrineolJola
argemea (Mukene), d - Bagrus spp (Semutundu), e - Haplochromine (Nkejje), f - Clarias spp
(Cat fish), g - Hydrocynus (Tiger fish), h - Protopterus aelhiopicus (Lung fish), i - Alesles
spp (Ngara), j - Labeo viClorianus (Ningu), k - Barbus altianalis (Kisinja), 1 Mormyrus
kannume (Kasulu)
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